We present relative astrometric measurements of visual binaries, made in 2011 with the speckle camera PISCO at the 102-cm Zeiss telescope of Brera Astronomical Observatory, in Merate. Our observing list contains orbital couples as well as binaries whose motion is still uncertain. We obtained new measurements of 469 objects, with angular separations in the range 0 ′′ .14 -8 ′′ .1, and an average accuracy of 0 ′′ .02. The mean error on the position angles is 0
INTRODUCTION
This paper presents the results of speckle observations of visual binary stars made in Merate (Italy) in 2011 with the Pupil Interferometry Speckle camera and COronagraph (PISCO) on the 102-cm Zeiss telescope of INAF -Osservatorio Astronomico di Brera (OAB, Brera Astronomical Observatory). It is the twelfth of a series whose purpose is to contribute to the determination of binary orbits (Scardia et al. 2005 , 2006 , 2007 , 2008a , Prieur et al. 2008 , Scardia et al., 2011 Papers I to XI). The focal instrument PISCO was developed at Observatoire Midi-Pyrénées (France) and first used at Pic du Midi from 1993 to 1998. It was moved to Merate in 2003 and installed on the INAF Zeiss telescope that has been dedicated to binary star observations since that epoch.
In autumn 2010 and spring 2011, telescope maintenance and several technical tests caused an interruption of the observations. The telescope mirrors were re-aluminized and some optical tests were done afterwards. We also evaluated a few detectors for PISCO. We ended this "technical break" with a new calibration of PISCO. Despite this interruption, nearly five hundred measurements were made in 2011.
In Sect. 2, we briefly describe our observations. In Sect. 3, we present and discuss the astrometric measurements, and compute O-C residuals for the objects with published orbital elements. Finally in Sect. 4 we propose new revised orbits for ADS 8739, 9182 Aa,Ab, 9626 Ba,Bb, 12880, and 14412, partly derived from those observations, and discuss the estimated values for the masses of those systems.
OBSERVATIONS
The observations were carried out with the PISCO speckle camera and the ICCD (Intensified Charge Coupled Device) detector belonging to Nice University (France). This instrumentation is presented in Prieur et al. (1998) and our observing procedure is described in detail in Paper VI.
As an attempt to improve the sensitivity of PISCO, some technical tests were done with two ANDOR EM-CCD detectors (a LUCA R and an iXon DU885). They were successively installed on PISCO and tested for their performances on binary stars observations. We developed a special program to control those detectors and perform real-time processing. This program has been used in Nice with PISCO2, a simplified version of PISCO , since 2009. The effective sensitivity of those detectors for speckle observations was very disappointing. It was found to be much smaller than what could be expected from the quantum efficiency curves of the EMCCD chips. With those two detectors we could not observe fainter stars than what we do with our ICCD detector. As those tests were not conclusive, we decided to continue to use our old ICCD Philips detector.
In 2011, we added a 32 mm eyepiece to our magnification wheel. Since then, PISCO has four magnification options corresponding to the 10, 20, 32 and 50 mm eyepieces. Note that the 50 mm eyepiece is only used for centering the targets. Conversely, the 32 mm eyepiece is a lowmagnification option that can be used for speckle measurements. As we will see in the next section, this eyepiece allowed us to observe in 2011 fainter stars than previously.
Observing list
Our observing list basically includes all the visual binaries for which new measurements are needed to improve their orbits, that are accessible with our instrumentation. It consists of a few thousands objects. A detailed description can be found in our previous papers (e.g., Paper VI).
The distribution of the angular separations measured in this paper is displayed in Fig. 1a and shows a maximum for ρ ≈ 0 ′′ .8. The largest separation of 8 ′′ .07 was obtained for ADS 16037AC. The smallest separation was measured for ADS 9301, with ρ = 0 ′′ .145. The diffraction limit is ρ d = λ/D ≈ 0 ′′ .13 for the Zeiss telescope (aperture D = 1.02 m) and the R filter (λ = 650 nm).
The distribution of the apparent magnitudes mV and of the difference of magnitudes ∆mV between the two components are plotted in Figs. 1b and 1c, respectively. The telescope aperture and detector sensitivity led to a limiting magnitude of about mV = 10 (Fig. 1b) and a maximum ∆mV for speckle measurements of about 3.8 (Fig. 1c) .
Using the Hipparcos parallaxes, we were able to construct the HR diagram of those binaries, which is displayed in Fig. 2 . We only plotted the objects for which the relative uncertainty on the parallax was smaller than 50%. As mentioned in Sect. 2, we added a 32 mm eyepiece in our filter wheel in 2011. This new low-magnification option enabled the observation of fainter stars than previously. In particular some faint red dwarfs could be observed in 2011. As a result, a larger part of the HR diagram was covered with the observations made in 2011 than with those made previously (e.g., compare Fig 2 with fig. 2 of Paper X).
Calibration of the position angle
In the beginning of 2011, PISCO was dismounted from the telescope for allowing the aluminization of the primary Table 3 , for which Hipparcos parallaxes were obtained with a relative error smaller than 50% (i.e., 311 objects).
and secondary mirrors. After this operation the telescope mirrors were re-aligned and PISCO was re-installed at the Cassegrain focus. A new calibration of the magnification and orientation of PISCO was done in autumn 2011. In this section we describe the position angle calibration. The scale calibration will be presented in the next section (Sect. 2.2).
To calibrate the orientation of the ICCD detector mounted on PISCO, we used the same procedure as in Paper III. Taking advantage of nights with good seeing, we stopped the RA motors and let the target star drift from East to West, while recording long exposures with the lowest magnification (50 mm eyepiece, with a field of view of 180 ′′ on a great circle). Using a specially designed program to fit a straight line to the star tracks on the ICCD images, we obtained an accurate value for θ0, the origin of θ, the position angle in the celestial reference frame (North corresponding to θ = 0
• , and East to θ = 90 • ):
The small value found for the standard deviation confirms the good accuracy of our position angle measurements of binary stars. Note also that this new calibration is very similar to previous calibration of θ0 = 89
• .8 ± 0
• .1. Within the (small) uncertainties, we can say that PISCO was mounted in 2011 with the same orientation as in 2003.
Absolute scale calibration with a grating mask
Three eyepieces, of focal lengths 10, 20 and 32 mm, can be used to control the last magnification stage of PISCO for speckle measurements. To calibrate the resulting scales on the detector we have used a grating mask placed at the entrance of the 102-cm Zeiss telescope and followed the procedure described in Paper III.
This mask generated a diffraction fringe pattern whose period is p = λ/a (in radians), where λ is the wavelength of the incoming light (or the "effective wavelength" when using non-monochromatic light) and a is the grating step Table 3 (a), the total visual magnitudes of the corresponding binaries (b) and the differences of magnitude between their two components (c).
(i.e. the distance between two successive slits). The measurement m in pixels of the separation of this "set of artificial binary stars", whose angular separation is p, allowed the calibration of the magnification of the whole optical system (telescope+instrument+detector). The scale on the detector is then p/m in arcsec/pixel. This value was measured on the auto-correlation files obtained when observing Deneb (α Cyg.) with the grating mask put on top of the telescope on October 10th 2011.
For this scale calibration, we used the B, V , OIII, R and RL PISCO filters whose characteristics are given in Table 1. For each filter, the central wavelength λc corresponding to the barycenter of the transmission curve is indicated in Col. 3, the width at half maximum ∆ λ in Col. 4, and the relative transmission T in Col. 5. The transmission curves were measured with a spectrophotometer in the laboratory. To compute the "effective wavelength" λ eff c to be used for the calibration, we multiplied each transmission curve with both the ICCD sensitivity-response and the energy spectral distribution of the astronomical target used for the calibration (i.e. Deneb). The corresponding characteristics of the combination (filter+ICCD+Deneb) are indicated in Table 1 for each filter. The central wavelength λ eff c is reported in Col. 6, and the width at half maximum in Col. 7.
The step value of our grating mask is a = 87.964 mm (see paper III). By measuring the mean separation m of the auto-correlation peaks, we obtained a series of scale values λ/(am) for each different filter. The weighted mean scale values derived from all those measurements are 32.032 ± 0.16, 75.380 ± 0.50, and 157.859 ± 1.5 mas/pixel, for the 10, 20 and 32 mm eyepieces, respectively. Those values are very close to what we obtained in 2005, which were 32.02 and 75.17 mas/pixel, for the 10 and 20 mm eyepieces, respectively.
ASTROMETRIC MEASUREMENTS
The astrometric measurements obtained with the observations made in 2011 are displayed in Table 3 . They concern 469 binaries. For each object, we report its WDS name (Washington Double Star Catalogue, Mason et al. 2013 , hereafter WDS Catalogue) in Col. 1, the official double star (Aitken, 1932) when available. For each observation, we then give the epoch in Besselian years (Col. 4), the filter (Col. 5), the focal length of the eyepiece used for magnifying the image (Col. 6), the angular separation ρ (Col. 7) with its error (Col. 8) in arcseconds, and the position angle θ (Col. 9) with its error (Col. 10) in degrees. In Col. 11, we report some notes and some information about the secondary peaks of the auto-correlation files (e.g. diffuse, faint or elongated) or about the power spectrum (NF: no fringes). We reported "Bad. id.?" for OL 132, since we probably made a bad identification of this object (see below). For the systems with a known orbit, the (O−C) (Observed minus Computed) residuals of the ρ and θ measurements are displayed in Cols. 13 and 14, respectively. The corresponding authors are given in Col. 12, using the bibli-ographic style of the "Sixth Catalogue of Orbits of Visual Binary Stars" , hereafter OC6).
When not explicitly specified, the measurements refer to the AB components of those systems. In Col. 14, the symbol Q indicates that there was a quadrant inconsistency between our measures and the orbital elements published for this object. The characteristics of the V , R, and RL filters used for obtaining those measurements are given in Table 1 . Some objects were observed without any filter because they were too faint. This is indicated with W (for "white" light) in the filter column (Col. 5 of Table 3 ). In that case, the bandpass and central wavelength correspond to that of the ICCD detector (see Prieur et al., 1998) .
As for the other papers of this series, position measurements were obtained by an interactive processing of the auto-correlation files computed in real time during the observations. This processing led to a series of measurements with different background estimates and simulated noise, from which we derived the mean values and the standard deviation of those multiple measurements (see Paper III for more details). The final measures and their errors are displayed in There is a possible error of identification of OL 132. The object we observed was very faint (fainter than 12th magnitude) and at the limit of our instrumentation possibilities. We asked R. Gili and J.-C. Thorel to observe OL 132 in Nice (France). With the 76-cm and 50 cm refractors, they did not find any double star at this location or in a circular field of 9' around it. Clearly, C.P. Olivier reported bad coordinates (WDS: 210918.54+143222.6) when he discovered OL 132 in 1932. This naturally explains why Olivier is the unique observer of this object in the WDS. It seems that this binary star was re-discovered by Heintz in 1979 and called Hei 79 (WDS: 210712.71+143434.3) . The apparent motion of the companion is very slow, with no detectable variation since 1932. For Hei 79, R. Gili and J.-C. Thorel obtained in 2011 a measurement of (θ = 292
• , ρ = 1 ′′ .7), which corresponds to the measurement of OL 132 given by P. Olivier in 1932, and to that of Hei 79 in 1979. Our measurement (θ = 252
• , ρ = 1 ′′ .6) is different, which indicates that we have probably observed another (unknown) object.
Quadrant determination
As our astrometric measurements were obtained from the symmetric auto-correlation files, the θ values first presented a 180
• ambiguity. To resolve this ambiguity and determine the quadrant containing the companion, we have used Aristidi et al. (1997) 's method. The quadrant were derived from the restricted triple correlation (RTC hereafter) files that were computed in real time during the observations. For the couples with the largest separations, a straightforward determination was done when the companions could be directly spotted on the long integration files.
As a result, in Table 3 , we are able to give the unambiguous (i.e. "absolute") position angles of 414 out of 469 measurements, i.e. 88% of the total. They are marked with an asterisk in Col 9. When our quadrant determination procedure failed, the angular measurement was reduced to the (Hartkopf et al. 2013, hereafter IC4) . Our "absolute" θ values are consistent with the values tabulated in WDS for all objects except for ADS 10, 10905, 10945, 11558, 12895, 15007, 15954, 16204, 16292, 17009BC, and 17122 (i.e ., 3% of the determinations). We display some information about those objects in Table 4 . In Col. 2, we indicate the quadrant (Q) that was obtained with the RTC, using the usual convention of numbering it from 1 to 4 to indicate the North-East, South-East, South-West and NorthWest quadrants, respectively. In Col. 3 we indicate which filter we have used (W indicates the absence of filter; the corresponding central wavelength is close that of the R filter). We report the difference of magnitude between the two components from the IC4 in Col. 4, and the global spectral type found in the SIMBAD astronomical data base in Col. 5.
For all those objects, the small value of ∆mV can account for the difficulty of measuring the quadrant for those binaries. Moreover, most of the measurements from other observers reported in IC4 were all obtained in V , whereas we observed in R or in W (which is similar to R). A quadrant inversion between V and R is thus likely, when the two stars have a different spectral type (e.g. blue primary and red secondary).
Comparison with published ephemerides
The (O − C) (Observed minus Computed) residuals of the measurements for the 112 systems with a known orbit in Table 3 are displayed in Cols. 13 and 14 for the separation ρ and position angle θ, respectively.
Those residuals were obtained with a selection of valid orbits found in the OC6 catalogue. We did not always use the most recent orbits since sometimes older orbits led to equivalent or even smaller residuals.
For ADS 8739, 9182 Aa,Ab, 9626 Ba,Bb, 12880, and 14412, we also reported the residuals obtained with some revised orbits presented in Sect. 4. Fig. 3 shows that the residuals have a rather large scatter. This scatter can be explained by the (old) age of many orbits. The mean values computed with the residuals of Table 3 are < ∆ρO−C >= −0 ′′ .001 ± 0 ′′ .078 and < ∆θO−C >= −0
• .10 ± 1 • .52. The small values obtained for those offsets provide a good validation of our calibration (see Sects. 2.2 and 2.3). In the following, we examine the cases of ADS 8739, 13256, 14412 and 14573, that appear with large residuals in Fig. 3 . ADS 8739: this couple has a large magnitude difference (∆mV = 2.86) which makes it difficult to observe. The orbit we computed in 2005 shows rather large residuals with our measurement of 2011. We propose a new orbit in Sect. 4.1. ADS 13256: this object has the largest residual in Table 3 of (∆ρ = −0 ′′ .581, ∆θ = 2 • .6) with Hopmann (1973)'s orbit. This orbit was computed a long time ago, with insufficient data. The arc of the monitored orbit was very short in 1973, but has not increased very much since. It cannot be excluded that the motion is rectilinear. ADS 14412: the residuals are rather large with Hartkopf et al (1989) 's orbit. We present a new orbit in Sect. 4.5. ADS 14573: the residuals are rather large with the orbit of Popovic (1969) . This can be easily explained because Popovic's orbit was very premature. More than forty years later, the monitored arc of orbit is still too small to allow a good orbit determination.
REVISED ORBITS OF ADS 8739,
9182 AA,AB, 9626 BA,BB, 12880, AND 14412
In this section we present the new revised orbits we have computed for ADS 8739, 9182 Aa,Ab, 9626 Ba,Bb, 12880, and 14412. We have followed the same method for those five objects. Using our last measurements with PISCO and the other available observations contained in the data base maintained by the United States Naval Observatory (USNO), we first computed the preliminary orbital elements with the analytical method of Kowalsky (1873) . We then used them as initial values for the least-squares method of Hellerich (1925) . When convergence was achieved, Hel- lerich's method led to an improvement of the orbital elements (with the exception of the major axis) and to an estimation of the corresponding errors. The final value of the major axis was then set to the value that minimized the residuals in separation of Hellerich's solution.
The final orbital elements are presented in Table 5 . The errors reported in this table were obtained by Hellerich's least-squares method. The description of the format of the tables contained in this section can be found in Papers VI and VII.
The (O−C) residuals of the new orbits, restricted to the last observations for reasons of space, are given in Tables 6,  7 , 8, 9, and 10, for ADS 8739, 9182 Aa,Ab, 9626 Ba,Bb, 12880, and 14412, respectively . The name of the observer is reported in the last column, using the US Naval Observatory convention.
The ephemerides for 2013-2022 are presented in Table 11. The apparent orbits are shown in Fig. 4 as solid lines. The observational data used for the calculation of the orbital elements are plotted as small crosses or, in the case of PISCO observations, as filled circles. The orientation of the graphs conforms to the convention adopted by the observers of visual binary stars. For each object, the location of the primary component is indicated with a big cross. The straight line going through this point is the line of apsides. An arrow shows the sense of rotation of the companion.
In Table 12 , we present some physical parameters of those systems. The visual magnitudes (Col. 3), the difference of magnitude between the components (Col. 4) and the spectral types (Col. 5) were extracted from the IC4 and the SIMBAD data bases. The dynamical parallaxes are presented in Col. 6. Except for ADS 12880 which is a giant star,(see Sec. 4.4), those parallaxes were derived from our orbital elements using Baize & Romani (1946) 's method. In Col. 7, we report either the Hipparcos parallaxes from ESA (1997) or the revised values from van Leeuwen (2007) , as indicated in Col. 11. In Cols. 8, 9 and 10, we give the c 0000 RAS, MNRAS 000, 000-000 (Burnham, 1890) . In his comments he said "It is singular that so easy a pair should have been overlooked heretofore. A 6-inch aperture would probably show it". This object is close to the sun, at a distance of 25.4 pc. A few years after its discovery, this couple was neglected by the observers. In particular, the periastron passage of the beginning of the last century was not observed at all. This object is not easy to measure visually, because of the large magnitude difference between the two components (F2V with ∆mV = 2.86). This naturally explains that the measurements are not numerous and have a large scatter. A few orbits have been published for this object. Our previous orbit of 2005 (see Paper I) now leads to systematic residuals both for the position angle and the separation. This can be explained by the poor quality of the visual measurements and the bad coverage of the orbit by the observations used for computing the orbit in 2005 (see Paper I). In 2005, there was only one speckle measurement (made with PISCO) at that time. The situation has now improved, mainly thanks to new PISCO measurements. (see Table 6 ). We computed a new orbit by fitting the set of 131 observations, obtained between 1889 and 2012. Using the procedure described above, we obtained a straightforward convergence. We then discarded the bad measurements that led to very large residuals (more than 5
• .8 and 0 ′′ .22 for θ and ρ, respectively). The orbital elements reported in Table 5 well fit the observations (see Fig. 4 ), with mean residuals of ∆ρO−C = 0.10 ′′ and ∆θO−C = 2.4
• .
The large magnitude difference (∆mV = 2.86) suggests that the companion is a red dwarf. More precisely, the absolute magnitude of the companion (π = 0 ′′ .03930, mV = 7.88, MV = 5.85) corresponds to a G9-K0V star with a theoretical mass of 0.87 M⊙ (Straizys & Kurilene, 1981) . The primary star has a spectral type of F2V, with a theoretical mass of 1.35 M⊙. The sum of those theoretical masses would than be 2.22 M⊙. It is slightly smaller than the value of 2.7 M⊙ which is derived from our orbital parameters and the Hipparcos parallax (van Leeuwen, 2007) . The corresponding uncertainty is about 11%, which is unusually small; this is due to the small parallax error value. The dynamical parallax derived from our orbit is in good agreement with the Hipparcos parallax (see Table 12 ).
In the next twenty years, the part of the orbit that was neglected by the observers in the beginning of the 20th century (including the periastron passage) should be covered by new observations. This should allow a final determination of this orbit. (Struve, 1837) . This object has been regularly measured by many observers, especially in the beginning of the last century, when the angular separation was maximum. The position angle measurements have a rather good quality, but the angular separation measurements have a large scatter. The reason is that most observations of this object close to the celestial equator were made from the Northern hemisphere. Its was then often measured in poor seeing conditions because its elevation above the horizon was too low.
The previous orbit of ADS 9182 Aa,Ab is that of Houser (1987) for which the most recent observations was made in 1983.82. This orbit is still rather good, but the position angle residuals begin to show systematic trend. We revised this orbit to profit from the 81 new good quality measurements obtained since 1983 and reduce the uncertainties on the orbital elements.
We revised the orbit of STF 1819 using the procedure described in the beginning of Sect. 4. Our orbit was computed with 465 observations obtained since 1828. We discarded the observations with large residuals, and set the threshold to 0 ′′ .21 and 3
• .8 for ρ and θ, respectively. The orbital elements are displayed in Table 5 . The final mean rms residuals were 0 ′′ .08 and 1
• .4 for ρ and θ, respectively. ADS 9182 is a binary system made of two stars of visual magnitudes of 7.73 and 7.92, with a spectral type of G0 V. The small value of ∆mV suggests that the two stars have a similar spectral type. The total mass of the system computed with Hipparcos parallax (van Leeuwen, 2007 ) is 1.9 M⊙. This value is consistent with the theoretical value of 2 M⊙ which is expected for a system of two G0V stars (see Table 12 ).
The dynamic parallax computed by the Baize-Romani (1946)'s method is 23.8 mas which is in good agreement with Hipparcos measurements.
The periastron passage occurred a few years ago and c 0000 RAS, MNRAS 000, 000-000
hal-00870538, version 1 -8 Oct 2013
was monitored by PISCO (see Fig. 4 ) and some other speckle cameras. Those observations permitted us to greatly reduce the uncertainties on the orbital elements. A large proportion of the apparent ellipse (see Fig. 4 ) has been well measured now and the orbital elements should not change much in the future. This orbit is now well determined, and its degree value can be estimated at 2-3. (Shaya & Olling, 2011) . The A component is itself a close binary (CHR 181 Aa,Ab) with an estimated orbital period of 1368 d and a systemic mass of 3.2 M⊙ (Muterspaugh et al 2010) . Therefore STF1938 Ba,Bb belongs to a wide quadruple system.
The previous orbit of this pair was computed by one of us (Scardia, 1986) . Our new orbit profits from the 114 new observations that were done after 1982, which is the date of the last measurement used by Scardia (1986) . For computing the new orbit, we used all the 729 observations obtained since 1782. We first rejected the measurements for which the residuals were larger than 0 ′′ .25 and 5
• .26, for ρ and θ, respectively. The final orbital elements are displayed in Table 5 . The corresponding rms residuals are 0 ′′ .09 and 1
• .5 for ρ and θ, respectively. The spectral type of the primary is G0V. Likewise, the rather small magnitude difference (0.5 mag) suggests that the companion is also a dwarf G star. The sum of the masses (2.2 M⊙) is in good agreement with the expected theoretical value. Likewise, the dynamical parallax is in excellent agreement with Hipparcos parallax computed by van Leeuwen (2007) (see Table 12 ).
The uncertainties of the new orbital elements are much smaller than the previous published values (Scardia, 1986) . They have been reduced by about 50%, thanks to the introduction of 114 new observations made since 1982. Moreover, the uncertainty on the sum of the masses is about ten times smaller than the values published in 1986. This is also due to the more accurate parallaxes obtained by Hipparcos. This couple is sometimes known as H 1 94 since it was first discovered by W. Herschel on Sept. 20th 1783 with his 12-inch telescope. F.G.W. Struve re-discovered this couple in 1826 with the 25-cm refractor of Dorpat Observatory and reported it as the 2579th binary in his catalogue. A detailed story of the old observations of this object can be found in Baize (1930) .
The primary star (δ Cyg) is very bright (mV = 2.89) whereas its companion is very faint and likely to be variable (mV > 6.27, Baize & Petit, 1989) . The first published orbits had a large uncertainty, and the observations made before 1930 were similarly explained by short (300 yr) or long (1000 yr) orbital periods (Burnham, 1897, and Baize, 1930) . The subsequent observations of the last 80 years favoured long period values, in the range 700-1100 yr.
Although the large magnitude difference hindered visual measurements, the observations are superabundant. The position angle was generally rather well measured but the reported angular separation values have large uncertainties. We have been regularly observing ADS 12880 with PISCO since 2004. Our measurements are the only speckle values obtained after 1997.
Our previous orbit (Scardia, 1983) is still good, but we wanted to improve it thanks to the 72 good-quality measurements obtained in the last 30 years. For revising this orbit, we used the 435 observations obtained since 1783. We first rejected the bad measurements with residuals larger than 0 ′′ .34 and 5
• .3 for ρ and θ, respectively. The new orbital elements reported in Table 5 . lead to mean rms residuals of 0 ′′ .15 and 1 • .9 for ρ and θ, respectively. The two components of ADS 12880 have a large magnitude difference (∆mV = 3.38). Using Pogson's formula, the companion would have an absolute visual magnitude of 2.75 mag (π = 19.77 mas, mV = 6.27) which corresponds to a spectral type A9-F0V, whose theoretical mass is 1.45 M⊙ (Straizys & Kuriliene, 1981) . The expected mass of the primary star (B9.5IV) is 2.63 M⊙. The total theoretical mass of ADS 12880 is therefore 4.11 M⊙. When taking into account the (large) estimated errors this is compatible with the total mass derived from our orbit and Hipparcos parallax (6.1 ± 4.1 M⊙).
Since the primary star is a sub-giant B9.5 IV, we computed the dynamical parallax with our revised version of the Baize-Romani's method for luminosity-class IV (Scardia et al., 2008b) . The value we obtained is in good agreement with Hipparcos measurement (see Table 12 ).
The estimated errors on the orbital elements are rather large. In particular the orbital period has an uncertainty of about 30%. An arc of orbit of about 210
• has already been monitored, but it is located on either side of the periastron and the measurements have a large scatter, which impedes an accurate determination of the orbit. This long period orbit (P ≈ 900 yr) is still uncertain (degree 4).
New orbit of ADS 14412 WDS 20537+5918 -A 751 -ADS 14412 (HIP 103130):
This couple was discovered by R.G Aitken with the 91-cm refractor of Lick Observatory on June 26th 1904 (Aitken, 1904) . It is difficult to observe, even with big refractors. Since 1976, most observations have been done with speckle interferometry. Two orbital revolutions have been monitored since its discovery, including one periastron passage for which a separation close to 0 ′′ .05 was observed. Seven orbits of A 751 have been computed until now. The last orbits of Heintz (1986) and Hartkopf et al. (1989) lead to systematic residuals for the position angle. We propose a new orbit that takes profit of the observations made in the last twenty years, mainly in speckle interferometry. We used a total of 74 observations obtained since 1904. The orbital elements presented in Table 5 lead to mean rms residuals of 0 ′′ .022 and 3
• .6 for ρ and θ, respectively. The computed sum of the masses with Hipparcos parallax (van Leeuwen, 2007 ) is 2.6 ± 1.1 M⊙, which is consistent with the theoretical mass of two F1V and F3V stars (Straizys and Kuriliene, 1981) . The dynamical parallax computed with Baize-Romani (1946) 's method is 7.2 mas, is in fair agreement with the measured parallax.
The orbital elements are now well defined and should not change much in the future. This orbit can be considered as grade 2.
CONCLUSION
In 2011, we obtained new measurements of 469 visual binaries with PISCO in Merate, with an average accuracy of 0 ′′ .02 for the angular separation and 0 • .7 for the position angles. The total number of measurements made in Merate since 2004 now exceeds 2800. Our group has thus provided a good contribution to the continuing monitoring of long period visual binary systems, which is important for refining systemic stellar masses.
In 2011, we added a 32 mm eyepiece in the magnification wheel of PISCO. This new low magnification option allowed us to observe fainter stars than previously. The limiting magnitude of our instrumentation on the Zeiss telescope is now close to mV = 10 − 12. Some red dwarf stars are thus present in the HR diagram. We have made a new calibration both of the scale and orientation of PISCO. The new values are very close to our previous calibration made in 2004 .
We finally presented new orbital elements computed for ADS 8739, 9182 Aa,Ab, 9626 Ba,Bb, 12880 and 14412. Those orbits were partly derived from our observations. The total mass values we have obtained are compatible with the expected theoretical values.
